The levels of thiamine (B 1 ) and its mono-and diphosphate forms were determined in fresh pollen collected from free-flying colonies of honey bees (Apr.-Oct. 1985) located at Beltsville, MD. The entire analytical process was performed by a laboratory robotic system.
INTRODUCTION
Pollen, the high protein and vitamin diet of honey bees, is a rich source of B-vitamins (H AYDAK and V IVINO , 1943 ; K OCK and S CHWARZ , 1956 ; and L UNDEN , 1954) . V IVINO and P ALMER (1944) reported that of the B-vitamins, pantothenic acid, nicotinic acid, thiamine and riboflavin plus ascorbic acid were present in the greatest amounts.
The levels of thiamine (B I ) in bee-collected pollen have been reported by several investigators (V IVINO and P ALMER , 1944 ; H AGEDORN and BURGER, 1968) . Although the precise function of thiamine in honey bees is not known, it may have a specific metabolic function in the oxidation of carbohydrates. It The vitamins were extracted from bee pollen with a procedure similar to that employed for vitamin B 6 (V ANDERSLICE et a l ., 1980). Ten ml of 5 % (w/v) sulfosalicylic acid (SSA) and 10 ml of hexane were added to a sample tube containing 1 g of pollen and a known amount of the internal standard amprolium (V ANDERSLICE and H UANG , 1986). The mixture was mixed for one minute, centrifuged at 2400 g for 10 minutes, the water layer removed and filtered through a 0.45 disposable filter, and 0.5 ml of the filtrate was injected into a sample clean-up system.
The sole purpose of the sample cleanup system is to remove SSA from the filtrate. This is because SSA fluoresces strongly and interferes with the quantitative analysis. The cleanup system is a simple high performance liquid chromatograph (HPLC) system consisting of pump, injection valve, commercial anion exchange column (packed with 200-400 Bio-Rad AG2-X8 anion exchange resin) and ultraviolet detector (Hitachi Model 100-10 Spectrophotometer). The vitamers begin to elute after 1.5 min and 4.3 ml of effluent is collected. This effluent contains all of the vitamers plus the internal standard, amprolium. A 0.1 ml aliquot is then injected into the final analytical HPLC system which is described elsewhere ). This is a reverse phase chromatographic system which separates the various vitamers from one another and from the internal standard. Upon elution from the column, the different species are oxidized to form thiochrome derivatives which are monitored by the fluorescence detector. The relative areas under the observed peaks are integrated and the concentration is automatically determined from the known amount of internal standard orginally added to the sample.
The Laboratory robotic system used in this study is shown in Fig. 1 . The robotic system consists of an arm that can move in three dimensions and has two interchangeable multipurpose hands which performs such acts as capping, mixing, spinning, injecting and a module which provides communication between the robotic system and other instruments used in the analytical procedure. This robot can be programmed to perform analyses continuously over a twenty-four hour period. The operator need only to prepare the samples and reagents and add internal standard to the weighed sample in the sample tubes.
RESULTS
A typical chromatogram for a mixture of standards and for an extract from bee pollen is shown in Fig. 2 . The elution times are the same for both standard mixture and pollen extract. Also, no peaks which interfere with the determination of thiamine, thiamine monophosphate and thiamine diphosphate are present which indicates that the extraction and cleanup column are yielding « clean » samples for analysis.
The seasonal thiamine levels (!L moles/ 100 g) in bee collected pollen are presented in Fig. 3 
